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METHODS
Patients with lesions at different levels of the visual system and normal subjects were studied for the appearance of a 'flight of colours' after an intense light stimulus to each eye. The subject was placed in a dimly lit room for five minutes before the light stimulus. A pocket flashlight with a 2 5 V WelchAllen bulb was aimed directly into one eye at 1 in. (2-2 cm) distance for 10 seconds. The other eye was covered by the subject's or the examiner's hand, taking care that no pressure was applied to the globe. When the flashlight was shut off, the subject closed the eyes and described what was seen. The verbatim replies and the time were recorded in longhand or on a tape recorder. After repeated trials on a number of patients it was apparent that reports of after-images were reliable only for the first three minutes after light exposure. If tests were continued, the persistence of the after-images, even slight and of short duration, would interfere with the test. Therefore, it was necessary to wait at least 10 minutes for resumption of the trials. The other eye was tested in similar manner after a 10 minute interval. Many subjects were tested repeatedly either on the same or on different days. Although the right eye was usually tested first, on repeated trials the order of stimulation was reversed.
To employ the flight of colours, the examiner should practise and determine the range of responses in at least 10 or 20 normal subjects or patients without lesions of the visual system or cerebrum before evaluating the flight in a new patient. Although we performed all testing after a period of dark adaptation, this is probably not essential. So man, et al., 1961.) After testing 100 normal subjects and 100 patients with defective fields of vision for 'flight of colours', attempts were made at quantitative analysis tabulating such criteria as: (1) the number of colour changes, (2) the duration and intensity of each colour phase as well as the rate of change, and (3) the total duration of after-images in time. No 'veil' over this eye 'first on the side and then toward the centre'. The eye examination disclosed that the retina had a grey, blurred, and torn appearance. There was a collection of fluid in the superior portions, and the macula appeared discoloured. The visual acuity was reduced to 20/100 and there was a central scotoma for colour and a defect for the perception of 3 mm red matches in the inferior nasal and to a slight extent the superior temporal quadrant. The visual fields in the right eye were normal. The left pupil responded to light sluggishly; the right responded briskly. The flight of colours in the visual after-image elicited from the left eye consisted of only a few changes of 'dull murky' colours lasting only 15 seconds; this was classified as a 'poor' response. The flight of colours elicited from the right eye was bright, changed every 10 to 15 seconds from yellow, orange, red, purple, blue, green, etc., continuing for 24 minutes.
In other conditions which may affect the retina in a diffuse manner but without involving the macula or leading to impairment of central or colour vision such as papilloedema or hypertensive retinopathy, the flight of colours was 'fair' to 'good'. In one patient with partial involvement of the macula and preservation of a portion of the central visual field the flight appeared in the intact functioning central field. In four cases of serous retinitis with macular oedema or macular degeneration and impaired central vision, there was impairment of flight of colours in the after-image.
2. Optic nerve In 22 patients with lesions limited to the optic nerve, at the papilla or retrobulbar region, central or caecocentral scotomas were usually present and colour vision was impaired. In these cases the flight of colours was either 'fair', 'poor', or 'absent', depending upon the degree of impairment of colour and form vision and the time of examination.
Case 2 This 23 year old man awakened with a pain in the right eye and could not see in the centre of his visual field, although the periphery was clear. He stated, 'I see the doughnut but not the hole'. On examination there was a central scotoma in OD for a 5°red target which extended temporally. The acuity in the right eye was 20/70; 20/30 in the left. The fundi, optic discs, and pupillary reactions were normal. When immersed in the hot bath with his body temperature raised to 38-9°C (102°F) there appeared a large relative central scotoma in the right eye. This was prominent and he could 'hardly see' except in the periphery of the field. At this time, he was unable to perceive finger motion in the central field in front of the examiner's nose which served as the fixation point. The left field of vision was normal.
In lesions of the optic nerve, the characteristic visual field defect is a central or caecocentral scotoma. When the scotoma is relative or partial, a rise of the body temperature will make it absolute. This and the absence of visual afterimages and of flight of colours after light stimulation for 10 seconds are characteristic of an optic or retrobulbar optic neuritis.
Patients with optic atrophy and a dense central scotoma at the time of testing had 'poor' to 'absent' flight of colours. In patients with a history of long-standing demyelinating disease and a past history of optic nerve involvement, even though the field of vision and fundi (optic disc) might appear normal, the flight of colours was often defective or 'fair' in the eye previously affected. In such instances, the provocation by a hot bath test (Nelson and McDowell, 1959; Watson, 1959) (Fig. 1) . The visual acuity was 20/70 in the right eye. The right optic disc was pale. The left optic papilla was of normal appearance. On tests for visual after-imagery with the flashlight method, the flight of colour was 'poor' in the right and 'fair' in the left eye. The radiographs and angiography of the skull disclosed an intrasellar mass which had destroyed the greater portion of the sella turcica, mostly on the right side.
In this patient with a lesion of the right side of the optic chiasm, there was a large central scotoma and 'poor' flight of colours in the right eye. The left eye which had only a slight field defect with no involvement of the central field showed a 'fair' flight. These findings suggested a greater compression of the right optic nerve.
Patients with lesions in the region of the chiasm showed evidence of involvement of rostral (optic nerve) and caudal structures such as the optic tract. In some cases the features of optic tract lesions preceded the chiasmal syndrome, so that the two anatomical sites were often involved simultaneously. Later, during the progression of the illness, optic nerves become implicated. It was unusual to find a pure chiasmal lesion. Most often there was additional optic nerve and less often optic tract implication. We had no cases of pure optic tract involvement. auditory and visual hallucinations. After gazing at certain objects such as a foot or a face or small letters on television, she continued to see a part of the object (a toe, an eye, a phrase) which projected as high as 6 feet (2 m) on the wall. This palinoptic image moved wherever the eyes moved. Initially, the the fields of vision were intact but subsequently showed a right homonymous hemiachromatopsia. The flight of colours was 'good' with each eye, despite the colour defects in the right homonymous half fields with implication of the half macLIla with small I mm green target.
All patients with lesions limited to the parietal or temporal lobes or unilateral occipital lobe had 'fair' to 'good' flights of colour. There were no differences if the patient happened to have a macular splitting homonymous hemianopsia or other types of homonymous field defects. Macular splitting homonymous hemiachromatopsia did not alter the flight of colours. Patients with diffuse processes affecting many regions of the brain with or without papilloedema usually had 'fair' to 'good' flights. (Bender and Furlow, 1945 figure, in the affected field, will be missing, but the remaining normal visual field, including central colour vision, and flight of colours are preserved.
From the foregoing considerations, there is a high correlation between the presence of central colour vision on both sides of the midline in one eye and the presence of 'flight of colours'. Conversely, when any portion of the visual pathway mediating central vision is defective on both sides of the midline, the flight is feeble or absent. This phenomenon may have value in patients with suspected disease of the macula, optic nerve (retrobulbar or prechiasmal location), or bilateral occipital lobes. Even if there is no apparent defect in the fields of vision on standard testing, there may be an asymmetry in the flight of colour response. This should arouse the suspicion of early involvement of central vision in the affected eye. In conclusion, this simple bedside test is a valuable method in detecting defects in bilateral macular vision.
